Introduction
The impact of food-safety standards on world trade, and the role of the Sanitary and Phytosanitary (SPS) Agreement and the related dispute settlement mechanism of the World Trade Organization (WTO) in averting trade-impeding effects of these standards are at the forefront of the current debate on reforming world trade rules.
These issues are of particular importance for agricultural-resource rich developing countries as they seek to expand exports of processed food, a product category with immense potential for market penetration in the lucrative developed country markets.
Export success of a country in this product area depends crucially on its ability to meet international food-safety standards and to participate effectively in the WTO dispute settlement mechanism in the events of related trade disputes. Many development countries face severe constraints in absorbing best-practice information and mobilising resources for meeting these requirements.
Trade impeding effect of SPS standards on developing countries is likely to increase over time for two reasons. First, food safety is a 'luxury' good the demand for which rises as income levels rise, and greater prosperity tends to be accompanied by increased demand for more stringent SPS standards in developed countries. Many in developed countries see the much lax SPS standards that often prevail in developing countries as a threat precipitating 'a race to bottom'. Second, and perhaps more importantly, as traditional trade barriers such as tariff and quantitative restrictions continue to decline, food safety regulations and other technical barriers are likely to be increasingly used to block trade.
The purpose of this paper is to review the key issues related to the trade effects of food safety standards in the context of the current debate on strengthening the global trade architecture for development. The paper is structured as follows: Section 2 surveys the emerging trends and patterns of processed food exports and their implications for development policy in agricultural-resource rich developing countries. Section 3 discusses the main channels through which food safety standards impact on world food trade with emphasis on problems faced by developing countries. Section 4 introduces the legal framework set up under the World Trade Organisation (WTO) and its achievements in redressing possible trade-impeding effects of food safety regulation. The paper ends in Section 5 with some concluding remarks on policy options.
2.
Trends and Patterns of Processed Food Exports
The past three decades have witnessed a dramatic transformation in international division of labour within the global agro-food system. The relative importance of 'classical' export commodities traded mostly in raw form (coffee, tea, sugar, cocoa and so an) have sharply eroded as a result of rapid expansion of trade in products such as fruits and vegetables, poultry, fish and diary products, which are exported in processed form. The share of these new dynamic exports (henceforth referred to as 'processed foods' 1 ) in total world agro-food trade increased from 27% in 1970 to 44.6 per cent in 19980 and to 58 per cent by the end of 1990s. The increase is sharper for developing countries (from 39 per cent in 1980 to 52 per cent in 1999) compared to developed countries (from 47 per cent to 61 per cent ).
The share of processed food in total merchandise exports has however remained virtually unchanged for the two country groups and in aggregate, reflecting the faster growth of manufacturing exports compared to other commodity categories.
The rapid growth of manufacturing, however, needs to be treated carefully because of the high import content of the products involved, the degree of which may have increased over the years because of the on-going process of product fragmentation in international production (Yeats 2001) . If the export growth rates were estimated in net terms (eg. gross exports -imported inputs) the relative growth of processed food in world trade would turn out to be much larger.
1 A widely used alternative term is 'high-value foods'.
The most prominent of the new dynamic items exported by developing countries has been processed fish, whose share in total processed food exports from developing countries increased from 9 per cent in 1970 to 30 per cent in 1999 (Table   2 ). There has also been an increase in the share of preserved fruit in processed food over time, though not as spectacular as in the case of processed fish. On the other hand, shares of `traditional' items such as meat products, sugar and molasses, animal feeds, and vegetable oils have either fallen or fluctuated erratically over time.
Powerful forces on both demand and supply sides have underpinned this farreaching change in world agricultural trade (Athukorala and Sen 1998 , Henderson et al. 1996 , Watts and Goodman 1997 . On the demand side, 'internationalisation of food habits' -the increased importance of imported processed items in consumption patterns in developed countries as well as in large sections of the populace in many
developing countries -appears to play a key role. Factors such as international migration, the communications revolution and international tourism have contributed to this phenomenon. This significant demand-side impetus seems to have been supported by important supply-side developments such as improvements in food technology, refrigeration facilities and transportation that have made processed food items easily tradable across national boundaries. In sum, the emergence of process foods in world trade is a structural (rather than a 'passing') phenomenon, which is deeply embodied in the ongoing process of global economic integration. This structural shift has also been aided by trade liberalisation initiatives under various rounds of world trade negotiations. Table 3 provides data on export performance by individual countries. Among the 37 countries listed in the tables 2 , some countries have performed far better than 2 We started extracting data for all developing countries (96) covered in the UN data system. The countries finally chosen for the study (37 in number) are the ones for which data are available in the required form on a consistent basis for the period 1980-1999. Despite data availability, the city states of Hong Kong and Singapore are excluded from the country coverage as, given the nature of the resource endowment, food processing was never an export option available to them. A significant amount of processed food from other neighbouring resource-rich countries is routed through these counties as part of entrepot trade. They also undertake some final stage processing of these items.
others in this area. For example, Bangladesh, Bolivia, Chile, Indonesia, Korea, Malaysia and Thailand had annual growth rates close to or exceeding fifteen per cent in 1970-1999. 3 In contrast, Cameroon, the Dominican Republic, Ghana, Nicaragua, Nigeria, Sudan, Senegal, Tanzania and Zambia exhibited annual growth rates of five per cent or less. There is some indication that generally countries belong to the highand middle-income groups (following the World Bank classification) have performed better compared to countries in the low-income category. Among the low-income countries, Bangladesh is a notable exception, with a growth rate of processed food exports that is more than double that of any other low-income developing country.
The new export opportunities in processed food deserve special attention in considering export development policy options for agricultural resource-rich countries for a number of reasons. First, there is evidence that export diversification into this commodity category will bring in significant terms of trade gains. Whether export diversification will lead to terms of trade gains depends on the degree of income and price elasticity of demand for the commodities concerned. The data we have already analyzed relating to overall demand trends seems to suggest that processed food exports are superior to primary products in terms of these criteria. The available estimates of income and price elasticities of demand in food trade further corroborate this view (Islam 1988 , Islam and Subramanian 1989 , Fang 1996 . Preliminary results of our on-going research on agricultural exports from Thailand as part of the present research project also suggest that terms of trade movements of processed fish and fruit exports for the past three decades closely resemble that of traditional manufactured goods.
Second, final stages of food processing appear to be labour-intensive. This is in contrast to in the production process of resource-based products (eg. further processing of resources such as minerals and timber) in which the dominant costs are capital charges and raw material inputs, and the most important factor substitution appears to be towards greater capital intensity to reduce raw material 3 Another country which has experienced high growth in processed food exports (16% during 1980-94) in recent years, yet we were not able to include in our country sample for want of required data coving the full study period, is China. For details on China's experience in this regard see Fang (1996) .
costs (Roemer 1979 , Findlay 1985 . This implies that the expansion of the processed food sector can have a strong positive effect on employment generation in the typical 'labour-surplus' developing economy. While further research is needed on this subject, this view finds support from the available factor proportion estimates for manufacturing production in China (Fang 1996) and Malaysia (Athukorala 1998 principal SPS standards are introduced by government in the interest of the society, to achieve the important social objective of protecting public, animal and pant health an to project the environment. In other words food-safety is a 'public goods' that would go largely unnerved in a private market (Kindleberger 1983) . Social losses arising from their elimination could well exceed the associated economic efficiency gains.
In theory, establishment of SPS standards (or other technical standards) should facilitate trade through reducing transaction cost, by assuring consumers that the food they consume is of an acceptable standard and reducing the cost of uncertainty that they face in assessing product quality. Universally accepted standards should also guide exporters as to the expectations of importers concerning food quality and safety, leading to reduction in trade frictions. Standards can serve to signal quality abroad and thus contribute to increasing elasticity of substitution between similar goods produced in different countries, thereby permitting relatively more efficient producers to thrive through export expansion. Efficiency of production would be increased through standardization as it reduces information asymmetries between buyers and sellers, and promotes product commutability, thereby allowing for increased economies of scale and scope (Sykes 1995 , Kindleberger 1985 .
In practice, SPS standards can, however, become an impediment to trade for two reasons. First, importing countries may deliberately craft SPS measures that impose a cost or other disadvantage on foreign competitors to provide protection for domestic producers. Second even when comparable SPS measures are applied in developed countries to both domestic and imported products, they can act to impede imports from developing countries because of asymmetry in compliance cost.
As tariff barriers and other forms of border protection (e.g. quantitative import restrictions (QRs) and voluntary export restraints (VERs)) are progressively dismantled as part of the on-going multilateral and unilateral trade liberalisation initiatives, the temptation to use SPS standards (and other non-border measures) as protectionist barriers become greater. Given that SPS standards are less transparent than tariff or quotas, there is ample room for tweaking them to make them stronger than necessary for achieving optimal level of social protection and to twist the related testing and certification (conformity assessment) procedures to make competing imports less competitive.
There is indeed evidence that for agricultural products, and processed food in particular, non-tariff impediments to international trade stem predominantly from SPS There is evidence of some instances where standards prohibit trade altogether (Wilson 2002, p. 432) . Change words. For example a EU regulation requires that diary products be manufactured from milk produced by cows kept on farms and milked mechanically. This regulation virtually precludes imports from many DC where milk production is by and large a smallholder activity. The EU recently invoked this regulation to band import of camel cheese from Mauritania, bringing hardship to a small enterprise, which developed the product at a considerable cost.
Australian regulation. Australian quarantine regulation require that chicken meat imported from Thailand must be heated at 70 Celsius for 143 minutes to avoid the possibility of carrying a certain disease. This has effectively closed the Australian market for Thai chicken exporter (It is said that the required heat treatment transforms chicken into paper!) (Nidhiprabha 2003, 4 Tables 4 and 5. 7   Table 4 provides data by trading partner country (exporting country) on total detentions, total value of food exports (excluding meat and paltry products) and export value per detention. The number of rejections for a given country is obviously influenced by the overall volume of its exports, in addition to its ability to meet SPS standards. We therefore use 'export value per detention' (total dollar value of exports divided by the number of detained shipments) as a relative measure (which adjusts to some extent for the volume effect) of inter-country differences in the ability to meet SPS standards. In a comparison among countries, a higher numerical value of the ratio would suggest a better performance in meeting SPS standards. The data clearly
show the incidence of detention is greater on developing country imports relative to the trading significance of these countries compared to the developed countries. On average, developing country firms experienced a detention for every $1530 thousand worth of imports to the US. This figure was much higher, over $ 2300 thousand, for developed country firms. When developing countries are grouped by income level, export value per detention is found to be much lower ($1152 thousand) for lowincome countries compared to $1661 thousand for upper-middle-income developing countries.
According to Table 5 , most detentions of imports from developing countries are for 'insanitariness' (contamination with insects and rodent filth), followed by microbiological contamination, acidification, and pesticide residue violations. In other words, developing countries seem to face considerable problems in meeting even basic food hygiene requirements, not only requirements for which more sophisticated 6 These three products are chosen for two reasons. First they accounts for over 80 per cent of total food imports to the U.S. from developing countries. Second, an analysis of total detentions is likely to provide a misleading comparison of developed and developing country performance because of significant compositional differences in imports coming from the two groups of countries. 
Legal and Institutional Provisions
The promulgation of the Agreement was prompted by legitimate concern about the possibility that removing conventional trade restrictions on imports of agricultural products has the potential to tempt countries to use SPS standards as a new form of Member. Where a dispute is not settled through consultation, the DSU requires establishment of a panel, at the latest, at the meeting of the DSB following that at which a request is made, unless the DSB decides by consensus against establishment.
The DSU contains a number of provisions taking into account the specific interests of the developing and least-developed countries.
In principle the SPS Agreement should help facilitate trade from developing to developed countries by improving transparency, promoting harmonization and preventing the imposition of arbitrary SPS standards. Much of this depends, however, on the ability of developing countries to participate effectively in the Agreement. For this reason, the Agreement itself tries to facilitate effective participation of the developing countries in the Agreement by encouraging developed-country members to provide technical assistance (Article 9) and according special and differential treatment these countries (Articles 10):
Article 9: Technical Assistance
1.
Members agree to facilitate the provision of technical assistance to other Members, especially developing country Members, either bilaterally or through the appropriate international organizations. Such assistance may be, inter alia, in the areas of processing technologies, research and infrastructure, including in the establishment of national regulatory bodies, and take the form of advice, credits, donations and grants, including for the purpose of seeking technical expertise, training and equipment to allow such countries to adjust to, and comply with, sanitary and phytosanitary measures necessary to achieve the appropriate level of sanitary or phytosanitary protection in their export markets.
2.
Where substantial investments are required in order to for an exporting developing country Member to fulfil the sanitary or phytosanitary requirements of an importing Member, the later shall consider providing such technical assistance as will permit the developing country Member to maintain and expand its market access opportunities for the product involved.
Article 10 Special and Differential Treatment

1.
In the preparation and application of sanitary or phytosanitary measures, Members shall take account of the special needs of developing country Members, and in particular of the least-developed country Members. 2.
Where the appropriate level of sanitary and phytosanitary allows scope for the phased introduction of new sanitary or phytosanitary measures, longer time-frame for compliance should be accorded on products of interest to developing country Members so as to maintain opportunities for their exports.
3.
With a view to ensuring that developing country Members are able to comply with the provisions of this Agreement, the Committee [that is, The Committee on Sanitary and Phytosanitary Measures at the WTO, established under Article 12 of the SPS Agreement] is enabled to grant to such countries, upon request, specified, time-limited exceptions in whole or in part from obligations under this Agreement, taking into account their financial, trade and development needs. 4.
Members should encourage and facilitate the active participation of developing country Members in the relevant international organizations.
In addition, the Dispute Settlement Understanding (DSU) of the WTO (which relates to dispute settlement under all WTO agreements) contains special clauses requiring special and differential treatments for developing countries. Article 4.10 of the DSU stipulates giving 'special attention' to the particular problems and interests of developing countries Article 27.2 requires provide technical assistance for them with a view to facilitate their effective participation in the dispute settlement mechanism.
Implementation
The achievement of the WTO SPS mechanism over the past seven years of its implementation in enforcing an effective discipline over the use of SPS measures have certainly lagged behind original expectations (WTO 1999 , Roberts 1998 , Hoekman 2002 . A number of problems have come up in the process on implementation of the Agreements. The Agreement allows too much latitude to importing countries in adopting SPS measures, allowing them to impose measures that impede imports, no matter how unlikely or how inconsequential the risk involved.
Further, many of the provisions in the SPS Agreement pose problems in their interpretation and application. For instance, the requirement that Members may adopt more stringent measures if they can base them on 'sound science' is a vague provision which assumes that there exist a single objective and a correct view of any scientific issue (Wirth, 1997, p. 827 ). These problems have raised serious doubts about the efficacy of the whole dispute settlement mechanism in solving SPS-related trade disputes (Hurst 1998) . It is belied that this uncertainty have prevented many countries from further pursuing SPS issues beyond the point of discussion at the SPS committee stage.
The developing countries have so far failed to participate in the implementation of the Agreement remains as equal partners (OECD 2002 , Finger and Schuler 2002 , Michalopoulos 2001 , Hoekman 2002 . Reflecting these constraints, the formal compliance for the SPS Agreement has so far been less than 60% of the total developing country membership of the WTO. Half to two-third of developing country members have not participated in the discussion at SPS Committee meeting (OECD 2002). To benefit from the trade rules of the SPS Agreement, developing countries have to set up an appropriate set of institutions, including setting up 'enquiry points' to enhanced access to their markets. This is excessively costly for many developing countries. Based on World Bank project experience over the past five years in helping a number of developing countries to build their capabilities in this area, the authors observe that financial resources needed to implement the WTO rules would amount to 'an entire year's development budget' for most of the developing and transitory economies' (Finger and Schuler, 2000, p. 511) . 8 Even after making these initial institutional investments, the ability of a developing country to participate effectively in the WTO dispute settlement process is constrained by its low level of technical, scientific and legal capacity for mounting or defending a case in the dispute process. Benefiting from the DSM requires specialist knowledge in international law, which is absent in most developing countries, and employing international lawyers is an extremely costly proposition.
The Dispute Settlement Understanding of the WTO is regarded as one of the positive outcomes of the Uruguay Rounds, making a move towards a more 'automatic' and 'rule-oriented' system (Jackson 1997, 133-37) . However, the experience with the dispute settlement process over the past five years clearly suggests that developing countries do not enjoy a 'neutral' playing field. They are less well equipped to participate in the process because of the lack of people with the appropriate training and experiences, and financial constraints. 'Much of the causes in the DSU regarding developing countries have proved to be more declarative than operative and no initiatives have been taken to pay attention to the particular problems and interests of the developing countries (Delich 2002, 73) .. 
Concluding Remarks
The SPS Agreement and the related dispute settlement mechanism of the WTO are an important first step in strengthening the global trade architecture, in bringing in greater transparency and orderly conditions to world food trade. However, the implementation of new trade rules has turned out to be more complex compared to the traditional market access tasks undertaken by the WTO. ( Hoekman 2002) .
The role of international initiatives in making developing countries effective participants of a rule-based world trading system should not however be overstated.
International initiatives are not a substitute for appropriate national action.
Implementation of SPS standards should be seen as an integral part of establishing the basis business environment in the domestic economy. As we have already noted, some developing countries have done much better than many other in world food trade regardless of continuing disarray in the world trading system. While trying to reap benefits from international initiatives, individual countries should also try to learn from the experiences of their relatively more successful counterpart. Note: * Processed food items were identified using a commodity concordance linking Standards International Trade Classification (SITC) and International Standards Industry Classification (ISIC). All 5-digit items in SITC divisions 0: food and beverages and 4: vegetable oils which are included in the ISIC classification system are treated as processed food. For details see Athukorala and Sen (1998) .
Source:
Compiled from UN trade data (Series D) tapes held in the International Economic Data Base of the Australian National University. 
